Potentiation of heroin and methadone hepatotoxicity by ethanol: an in vitro study using cultured human hepatocytes.
1. The hepatotoxic effects of heroin and methadone, and the effect of ethanol on opioid-induced hepatotoxicity, have been investigated in human cultured hepatocytes. Hepatocytes pretreated with 50 and 100 mM ethanol were exposed to increasing concentrations of heroin and methadone. 2. Cytotoxicity was evaluated by measuring leakage of intracellular lactate dehydrogenase, and by assessment of hepatocyte mitochondrial succinate dehydrogenase. The half-maximal cytotoxic concentration of heroin for human hepatocytes (TC50) was decreased by 70-55% by pre-exposure to 50 mM ethanol, and that for methadone was decreased by 60-40%. 3. Metabolic functions of human hepatocytes were significantly impaired at concentrations of opioids that had shown little cytotoxicity. Ethanol potentiated opioid-induced hepatotoxicity; concentrations of heroin and methadone that had little or no effect on hepatocyte metabolism in the absence of ethanol caused a significant decrease in urea synthesis rate, metabolism of glycogen and depletion of the intracellular GSH pool after ethanol pretreatment. 4. The increase in toxicity of heroin and methadone produced by ethanol is concomitant with a 40% increase in cytochrome P-450 levels of the pretreated hepatocytes.